Abstract
Introduction

1.
A growing body of literature suggests research skills (RSs) are related to student's learning, attitude, research competency, critical thinking, and academic achievement (Wannapiroon, 2014; Srikoon, Bunterm, Samranjai & Wattanathorn, 2014; Zehra, Hassaan & Mushtaq, 2015; Stappenbelt, 2013) . Consequently RSs are recognized as important contributors to children behavior and have become the focus of learning process or so called as 'student as researcher' (Elizabeth & Grant, 2013; Leat & Reid, 2012; Wilkin, 2014) . measurement invariance and structural invariance.
Measurement invariance is tested first and followed by structural invariance. Four different level of measurement invariance are measurement configurable invariance, weak measurement invariance, strong measurement invariance, and strict measurement invariance. Meanwhile structural invariance consists of three levels namely invariance of factor variance, invariance of factor covariance, and factor mean invariance.
MGCFA can give the elaborately results about metric invariance, scalar invariance, and invariance of structural parameter across group (Wang & Wang, 2012; Dimitrov, 2010) . There are two reasons of using MGCFA namely to ensure underlying construct has the same theoretical structure and psychological meaning across the groups (Bryne, 2008) as well as to examine the equivalence of factorial validity across gender and grade.
Data Analysis
Other than descriptive statistics, CFA Mplus program version 6 is utilized to test the hypothesized of seventh-factor model consisted of 35 items in all samples, for each gender and grade. Covariance structures are fitted with the maximum likelihood method. The model fitted indicator is evaluated by means of several fit indices. Universally, the model is considered acceptable when probability value (p-value) >0.05, value of ratio between chi-square statistic and degree of freedom ( 2 /df) in 2:1 (Hair, 2006) , the Comparative Fit Index (CFI) 0.90 and good when 0.95 (Bentler, 1992; Hu & Bentler, 1999) and Tucker-Lewis coefficient (TLI) 0.95 is good fit (Sharma, Mukherjee, Kumar, & Dillon, 2005) . Moreover, Standardized Root Means Square Residual (SRMR) should not exceed 0.08 for a good fit (Hu & Bentler, 1999) . Furthermore, Root Means Square Error of Approximation (RMSEA) value 0.06 are considered indicative of a good fit, 0.08 of fair fit, between 0.08 and 0.01 of mediocre fit and >0.01 of poor fit (Hu & Bentler, 1999; MacCallum, Browne, & Sugawara, 1996) .
Analyzing of MGCFA were based on the Satorra-Bentler scaled chi-square statistics and usual the Maximum Likelihood (MLx2statistic) because it serves a correction of chi-square when distributional assumption are violated. In testing model can evaluate the goodness-of-fit of model by multiple criteria including CFI, RMSEA, 90 percent confidence interval, and SRMR (Byrne, 2008) . CFI values in the range of 0.92 to 0.94 may also be considered as reasonable indicators of good model fit (Marsh, Hau & Wen, 2004) . RMSEA values less than 0.05 indicates good fit, and value as high as 0.08 represent reasonable errors of approximation in the popular (M.W. Browne, 1992) . For completeness, Bryne (2008) guides to report the 90 percent confidence interval provide for RMSEA (Steiger, 1990) . Lastly, SRMR values range from 0.00 to 1.00, with a value less than 0.08 being indicative of a well-fitting model (Hu & Bentler, 1999) .
Research Findings 7.
Findings are presented in three sections namely descriptive findings, CV, and measurement invariance of gender and grade.
Descriptive Findings
Descriptive statistics like mean value ( ), standard deviation (S.D.), skewness (sk) and kurtosis (ku) are used to analyze the 35 items of the RSs. All items in the research skill inventory were distributed normally according to gender, grade and the total when compared with criteria because skewness values between 2 and -2 ad kurtosis values between 7 and -7 have been estimated as normal as presented in Table 1 .
Construct Validity
CFA was used to evaluate the goodness of fit. Model fit was assessed using 2 , 2 /df , CFI, TLI, SRMR and RMSEA. Fit indices of all CFA models, including total, male, female, grade 7, grade 8, and grade 9 models are presented in Table 2 . Results showed that all indicators indicated that there was a goodness of fit between the empirical data and the hypothetical measurement model for all models. In other word, all the p-value in CFA models are not significant (.053-.067), 2 /df values are fallen in 2:1 (1.095-1.102), all CFA 0.95 indicate the good fit (.988-.997) . Similarity all the TLIs 0.95 are good fit (.987-.996) . Moreover all the RMSEAs are 0.06 are considered indicative of a good fit (.008-.014) . Finally all the SRMRs 0.08 are accepted for a good fit (.019-.033) too.
Individual parameter estimated for all the CFA models were also examined. Table 3 lists the standardized factor loadings each latent variables of any CFA models. Meanwhile Table 4 shows the factor correlations between latent variables and factor loading of items in each CFA models were all positive and statistically significant. Note: SEsk(malel)= 0.097, SEku(male)=0. 
Measurement Invariance across Gender and Grade
Mean least square (ML) was used to test the measurement invariance. Factorial invariance across gender or grade was presented in the measurement invariance and structural invariance. Additionally, measurement invariance consists of testing configural invariance, weak measurement invariance, and strict measurement invariance. Weak measurement invariance is defined as invariance of factor loading across group. Factor loading invariance is also called metric invariance. Strong measurement invariance is defined as invariance of both factor loading and item intercept across group. Strict measurement invariance requires metric invariance, scalar invariance, and error variance invariance across group. Structural invariance across gender consists of the invariance of factor invariance, the invariance of factor covariance, and the factor mean invariance. Testing invariance of factor invariance implies that the factors or latent constructs have the same distribution dispersion across group. Testing covariance represents the association between the two factors when factor invariance holds. Testing mean variance is comparing the factor mean across group.
Measurement Invariance across Gender
The model fit similarity for males and females as such 2 (df = 535) = 1058. Table 5) . Weak measurement indicates of testing metric invariance is (df=28) = 26.538, p=0.543 which is not statistically significant. Since one of the factor loading of each factor or 'marker items', including item 1, item 6, item 11, item 16, item 21, item 26, and item 31, are not tested in the likelihood ratio (LR) test so they must be tested invariance of the marker items factor loading. The difference in model statistics between model with and without equality restriction; (df=7) = 6.128, p=0.523 which is not statistically significant, indicating that the factor loading of maker items are invariance across gender.
Strong measurement with LR test of scalar invariance shows as such (df=63) = 114.571, p=0.000 which is statistically significant but CFI = 0.002 is lesser than 0.01. Thus, both factor loading and item intercept of the RSI are non-invariance across gender. Strict measurement with LR test of two nested models of error invariance are (df=98) = 395.44, p=0.000 of no equality restriction on item invariance which are statistically significant. The corresponding (df=35) = 280.869, p=0.000 of equality restriction on item invariance which are statistically significant. Thus, results indicate that item invariances are non-invariant across groups. 
Measurement Invariance across Grade 8 and Grade 9
The model fit similarity for Grade 8 and Grade 9 as such 2 (df=533) (Table 7) .
Weak measurement indicates of testing metric invariance is (df=28) = 21.196, p = 0.817 which is not statistically significant. Since one of the factor loading of each factor or 'marker items', including item 1, item 6, item 11, item 16, item 21, item 26, and item 31, are not tested in the LR test so they must be tested invariance of the marker items factor loading. The difference in model statistics between model with and without equality restriction; (df=7) = 3.154, p=0.870 which is not statistically significant, indicating that the factor loading of maker items are invariance across Grade 8 and Grade 9.
Strong measurement with LR test of scalar invariance shows as such (df=63) = 94.771, p=0.006 which is statistically significant but CFI=0.003 is smaller than 0.01. Thus, both factor loading and item intercept of the RSI are non-variance across Grade 8 and Grade 9. Strict measurement with LR test of two nested models of error invariance are (df=98) = 139.157, p=0.004 of no equality restriction on item invariance which are statistically significant. The corresponding (df=35) = 44.386, p=0.134 of equality restriction on item invariance which are not statistically significant. Thus, results indicate that item variances are non-invariant across groups.
Results of structural invariance show that (df=70) = 97.911, p=0.015 which is statistically significant, CFI=0.002<0.01. Therefore factor variance non-invariance across Grade 8 and Grade 9. Finding covariance shows that (df=84) = 119.140, p=0.007 which is statistically significant, CFI=0.003<0.01. Therefore factor covariance noninvariance across Grade 8 and Grade 9. Finally, findings showed that RLS (-0.080, p=0.014), RDS (-0.093, p=0.009), RCDS (-0.095, p=0.017), RODS (-0.090, p=0.029), RCS (-0.145, p=0.000), and RRPS (-0.192, p=0.000) , are significantly lower in Grade 8 than in Grade 9 while the factor mean of RQS (-0.057, p=0.064) are not significantly different between the two samples.
Measurement Invariance across Grade 7 and Grade 9
The ML was used for testing measurement invariance. The model fit similarity for Grade 7 and Grade 9 as such 2 (df=535 (Table 8) .
Weak measurement indicates of testing metric invariance is (df=28) = 28.631, p=0.431 which is not statistically significant. Since one of the factor loading of each factor or 'marker items', including item 1, item 6, item 11, item 16, item 21, item 26, and item 31, are not tested in the LR test so they must be tested invariance of the marker items factor loading. The difference in model statistics between model with and without equality restriction; (df=7) = 6.7, p=0.461 which is not statistically significant, indicating that the factor loading of maker items are invariance across Grade 7 and Grade 9. Strong measurement with LR test of scalar invariance shows as such (df=63) = 157.354, p=4.948 which is not statistically significant but CFI=0.007 is much smaller than 0.01. Thus, both factor loading and item intercept of the RSI are variance across Grade 7 and Grade 9. Strict measurement with LR test of two nested models of error invariance are (df=98) = 312.869, p=0.000 of no equality restriction on item invariance which are statistically significant. The corresponding (df=35) = 155.515, p=0.000 of equality restriction on item invariance which are not statistically significant. Thus, results indicate that item variances are non-invariant across Grade 7 and Grade 9.
Results of structural invariance show that (df=70) = 161.485, p=3.439 which is not statistically significant, CFI=0.007<0.01. Therefore factor variance invariance across Grade 7 and Grade 9. Finding covariance shows that (df=84) = 183.036, p=2.530 which is not statistically significant, CFI=0.004<0.01. Therefore factor covariance invariance across Grade 7 and Grade 9. Finally, findings showed that RQS (0.140, p=0.000) are significantly higher in Grade 9 than Grade 7. Meanwhile RLS, RDS, RCDS, RODS, RCS, and RRPS are not statistically significant different between the two groups of samples.
Discussion
8.
On this line of reasoning, RSs is considered as the most important because students who possessed high RSs are more likely to engage in learning outcomes and achievement at higher level (Zehra, Hassaan, & Mushtaq, 2015) . In addition, investigating CV and measurement invariance of RSs across gender and grade provide a further understanding of how RSs can be measured and evaluated.
This study was conducted purposively to examine the validity of the RSI with samples of Grade 7 to Grade 9. The validity of research skills consist of male, female, Grade 7, Grade 8, Grade 9, and total CFA model which are the most well fit for all models. Results from this study provide evidence about the validity of the confirming RSI. Moreover, researchers investigate the measurement invariance across gender and grade. Conclusion is shown in Table 9 .
Testing measurement invariance can show metric invariance is mostly invariance except metric invariance across Grade 7 and Grade 8 is non-invariance. In other word, factor loading is generally having same pattern except observed indicator variables measure is different factors across Grade 7 and Grade 8. Secondly, test scalar invariance is mostly invariance except scalar invariance across gender. As a result, factor loading and item intercept is generally same pattern except some scalar is different factors across gender. Thirdly, test error variance invariance showed that are non-invariance for all. However, rejecting the hypothesis of strict measurement invariance does not mean RSI are problematic but only implies that the amount of variances of the observed item responses that are unexplained by their underlying factors are non-invariance across group (Wang & Wang, 2012) . Therefore RSI is a measurement invariance across Grade 8-Grade 9 and across Grade 7-Grade 9. In contrast, across gender and across Grade 7-Grade 8 is non-invariance of measurement invariance. However, the empirical data are confirmed with theory of research skills. In other word, RSI does the most construct validity. The structural invariance is testing for structural equivalence, focus on the factor covariance. Some researchers may also wish to test for the equality of the factor variance (Byrne, 2008) . However our study is limited to test both factor covariance and factor variance. As conclusion, results revealed that only test invariance across Grade 8 and Grade 9 is non-invariance.
